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a  classification  of  small  and  a  hazard  potential  of  significant.  There  are 
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Honorable  Edward  J.  Kin;’, 
Governor  of  the  Commonwealth  of 

State  House 

Boston,  Massachusetts  02133 


Dear  Governor  King: 


Inclosed  is  a  copy  of  the  No.  3  Reservoir  (MA-00693)  Phase  I  inspection 
Report,  prepared  under  the  National  Program  for  Inspection  of 
Non-Fe.le rn  1  Darns.  This  report  is  based  upon  a  visual  inspection,  a 
review  of  the  past  performance  and  a  brief  hydrological  study  of  the 
dam.  I  approve  the  report  and  support  the  findings  and  recommendations 
described  in  Section  7  and  ask  that  you  keep  me  informed  of  the  actions 
taken  to  implement  them.  This  follow-up  action  is  vitally  important. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Mnviruii- 
mental  Qualify  Engineering,  and  to  the  owner,  Soulhhr idge  Water  Supply 
Co.,  Sou t hbr i dgo ,  MA.  Copies  will  he  available  to  the  public  in  thirty 


I  wish  to  thank  you  and  the  Department  of  Environmental  Quality 
Engineering  for  your  cooperation  in  this  program. 


Sincere ly , 


.tat  e.| 


-ZyJf  Kn':-V:>  111 

Goloftel,  Corps  ot  Erip, i  nee  r s 
•Commit  tide  r  md  Division  E:ni  iiu-e  t 
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NATIONAL  DAM  INSPECTION 
PROGRAM 


PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 

Identification  No.:  MA  00693 
Name  of  Dam:  No.  5  Reservoir 
Town:  Southbridge 

County  and  State:  Worcester  County,  Massachusetts 

Stream:  Hatchet  Brook  -  Tributary  of  the  Quinebaug 
River 

Date  of  Inspection:  March  5,  1981 


Reservoir  No.  5  Dam  is  an  1130±  foot  long,  33-foot  high  earth 
embankment  dam  built  in  1938  to  provide  storage  and  regulate  its 
release  as  part  of  the  water  supply  system  for  the  Town  of  South- 
bridge,  Massachusetts.  With  the  water  level  at  the  top  of  the 
dam,  the  storage  capacity  of  the  reservoir  is  550  acre-feet.  The 
dam  is  reported  to  have  *a  concrete  masonry  core.  The  outlet  works 
include  three  16-inch  screened  inlets  at  varying  elevations  used 
to  provide  raw  water  for  a  20-inch  water  supply  outlet,  and  a  36- 
inch  outlet  which  discharges  at  the  toe  of  the  downstream  slope. 
Outlets  are  controlled  by  valves  located  in  a  gatehouse  which  is 
just  to  the  right  of  the  center  of  the  dam.  -The  emergency  spill¬ 
way  is  a  150-foot  long  concrete  broad-crested  weir.  Flashboards 
1.5  feet  high  can  be  installed  at  the  spillway.  The  spillway  is 
located  immediately  upstream  of  the  right  abutment  and  discharges 
to  a  poorly  defined  natural  channel. 

The  following  deficiencies  were  observed  at  the  site:  seepage  issu¬ 
ing  from  the  toe  of  the  downstream  slope  at  five  (5)  separate  loca¬ 
tions;  and  minor  depressions  of  the  earth  embankment  behind  the  rubble 
wall  on  the  upstream  dam  face.  Generally,  the  dam  is  in  fair  condi¬ 
tion. 

Based  on  size  classification,  small,  and  hazard  potential,  signifi¬ 
cant,  the  Corps  of  Engineers  Guidelines  recommend  a  test  floood  range 
of  100-year  frequency  to  one-half  the  Probable  Maximum  Flood.  The 
adopted  Spillway  Test  Flood  of  one-half  the  Probable  Maximum  Flood 
produced  a  Peak  Test  Flood  inflow  of  1190  cfs.  “-Hydraulic  analyses 
indicate  that  the  emergency  spillway,  without  flashboards,  can  dis¬ 
charge  3640  cfs  and  the  total  routed  test  flood  outflow  is  1100  cfs. 
Thus,  the  spillway  can  discharge  330  percent  of  the  routed  test  flood. 
The  estimated  test  flood  stage  is  about  2.5  feet  below  the  top  of 
the  dam. 


It  is  recommended  that  the  Owner  retain  a  qualified  registered  pro¬ 
fessional  engineer  to  investigate  the  cause  and  extent  of  the  seepage 
emanating  from  the  downstream  toe  of  the  dam  and  make  appropriate 
recommendations  to  alleviate  the  problem.  If  the  source  is  identi¬ 
fied  as  the  blind  stone  drains  shown  on  the  design  plans ,  then  con¬ 
struction  of  a  collector  trench  as  originally  proposed  would  be 
recommended.  If  the  source  of  seepage  is  through  the  dam  embank¬ 
ment  or  foundation,  further  studies  will  be  required. 

The  measures  outlined  above  and  in  Section  7  should  be  implemented 
by  the  Owner  within  a  period  of  one  year  after  receipt  of  this  Phase 
I  Inspection  Report. 


Cullinan  Engineering  Co.,  Inc. 


William  S.  Parker,  PE 
Director  of  Engineering 
Project  Manager 


This  Phase  I  Inspection  Report  on  No. 5  Reservoir  (MA-00693) 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


Guidelines  for  Safet 


ty  Inspection  of  Dans, 
these  guidelines  may  i 


for  a  Phase  I  ] 


gation.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property. 

The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investi¬ 
gations,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  Investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  In  cases  where  the  reservoir  was  lowered  or  drained 
prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure 
and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  condi¬ 
tions,  and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  continued  care  and  inspection  can  there  be  any 
chance  that  unsafe  conditions  be  detected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably 
possible  storm  run-off),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  conditions  and  the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  include  an  assessment  of  the 
need  for  fences,  gates,  no-trespassing  signs,  repairs  to  existing 
fences  and  railings  and  other  items  which  may  be  needed  to  mini¬ 
mize  trespass  and  provide  greater  security  for  the  facility  and 
safety  to  the  public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 


f 
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SECTION  1 

PROJECT  INFORMATION 


1. 1  GENERAL 

(a)  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  national  program  of  dam  in¬ 
spection  throughout  the  United  States.  The  New  England 
Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams 
within  the  New  England  Region.  Cullinan  Engineering  Co., 
Inc.,  has  been  retained  by  the  New  England  Division  to 
inspect  and  report  on  selected  dams  in  the  State  of 
Massachusetts.  Contract  No.  DACW  33-81-C-0025,  dated 
December  19,  1980,  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

(b)  Purpose : 

(1)  Perform  technical  inspection  and  evalua¬ 
tion  of  non-Federal  dams  to  identify  con¬ 
ditions  which  threaten  the  public  safety 
and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  ini¬ 
tiate  quickly  effective  dam  safety  pro¬ 
grams  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1.2  DESCRIPTION  OF  PROJECT 

(a)  Location.  The  dam  is  located  on  Hatchet  Brook,  a 
tributary  of  the  Quinebaug  River,  in  the  Town  of  South- 
bridge,  Worcester  County,  Massachusetts  (see  Location 
Map).  Hatchet  Brook  flows  from  the  dam  to  Reservoir  No. 

4  then  to  Reservoir  No.  3,  and,  finally,  to  the  Quinebaug 
River  in  the  U.S.  Army  Corps  of  Engineers  Westville  Reser¬ 
voir  Flood  Control  Impoundment  area,  a  distance  of  approxi¬ 
mately  11,700  feet  downstream.  The  coordinates  of  the  dam 
are  latitude  42  degrees  02.6  minutes  north  and  longitude 
72  degrees  04.9  minutes  west. 


(b)  Description  of  Dam  and  Appurtenances.  Reservoir  No. 
5  Dam  consists  of  an  earth  embankment  with  a  concrete 
core  wall,  a  gatehouse  near  the  center  of  the  dam,  and 
a  concrete  emergency  spillway  which  discharges  into  a 
poorly  defined  natural  channel,  at  the  right  abutment. 

The  embankment  is  approximately  1130  feet  long,  has  a 
maximum  height  of  about  33  feet,  and  is  18  feet  wide  at 
the  crest.  According  to  the  inspection  reports  and  a 
sketch  of  the  dam  obtained  from  the  Division  of  Water¬ 
ways  and  a  set  of  Worcester  County  Commissioners  File 
Plans  for  construction,  the  dam  has  a  concrete  corewall 
and  blind  stone  drains  placed  at  regular  intervals  in 
the  dam  construction.  The  upstream  slope  is  2:1  with 
dumped  stone  riprap  and  a  3  foot  high  dry  stone  wall  at 
the  top  of  the  slope  (see  Photos  No's.  1,  2,  and  5)  and 
the  downstream  slope  is  2:1  and  grass  covered  (see  Photos 
Mo '  s .  3  and  4 ) . 

A  gatehouse  outlet  structure  for  the  dam,  is  situated 
just  to  the  right  of  the  center  of  the  dam  and  is  located 
on  the  upstream  face  of  the  embankment  (see  Appendix  B). 
The  brick  gatehouse  is  built  on  top  of  a  concrete  struc¬ 
ture  which  forms  an  intake  well  for  the  20-inch  water 
supply  line  (see  Photos  No's.  6  and  8).  Also  included 
in  the  structure  are  three  16-inch  diameter  water  supply 
inlets  which  are  controlled  by  handwheel  operated  sluice¬ 
gates  (see  Photo  No.  9).  The  elevations  of  the  inlets 
are  737.3,  729.8,  and  722.3.  A  36-inch  outlet  line  is 
reduced  to  a  30-inch  handwheel  operated  gate  valve  within 
the  gatehouse.  On  the  downstream  side  of  the  gatehouse, 
the  outlet  line  is  then  increased  back  to  its  original 
36-inch  diameter.  The  36-inch  outlet  terminates  at  a 
concrete  masonry  headwall  at  the  beginning  of  the  out¬ 
let  channel  which  flows  downstream  to  No.  4  Reservoir. 

The  headwall  has  5-foot  high  concrete  wingwalls  which 
extend  10-feet  downstream  to  dry  stone  wingwalls  which 
are  also  10-feet  long  (see  Photos  No's.  10  and  11).  A 
10-foot  wide  ditch  serves  as  the  outlet  channel. 

At,  the  right  abutment  is  an  emergency  spillway  consis¬ 
ting  of  a  2-foot  wide  150-foot  long  concrete  wall  with 
rod  supports  for  flashboards  up  to  1.5-feet  high  (see 
Photo  No.  7).  The  crest  elevation  of  the  weir  without 
flashboards  is  744.0.  Short  dry  stone  training  walls 
about  4-foet  high  are  at  each  end  of  the  emergency  spill¬ 
way.  Flow  from  the  emergency  spillway  discharges  to  a 
poorly  defined  channel  which  has  a  6:1  slope.  Spillway 
discharge  from  Mo.  5  Reservoir  passes  downstream  to  No. 

4  Reservoir. 


(c)  Size  Classification.  According  to  the  Corps  of 
Engineers '  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  a  dam  is  classified  as  "small"  in  size  if  the 
height  is  between  25  feet  and  40  feet,  or  the  dam 
impounds  between  50  Acre-Feet  and  1,000  Acre-Feet.  The 
maximum  height  of  the  dam  is  approximately  33  feet  and 
the  estimated  total  storage  capacity  at  the  top  of  the 
dam  is  550  Acre-Feet.  Thus,  the  dam  is  classified  in 
the  "small"  category  based  on  both  height  and  storage 
capacity. 

(d)  .Hazard  Classification.  The  results  of  the  dam 
failure  analysis  indicated  that  downstream  Reservoir  No. 

4  and  Reservoir  No.  3  would  be  overtopped  by  approxi¬ 
mately  3.7  feet  and  1.7  feet,  respectively,  as  a  result 
of  the  failure  outflow.  Neither  of  these  areas  would 

be  overtopped  prior  to  failure  of  the  dam  at  No  5  Reser¬ 
voir.  The  flow  would  continue  downstream  (approximately 
12,000  feet  from  No.  5  Reservoir)  before  reaching  the 
Westville  Reservoir  Flood  Control  Impoundment  area  where 
the  failure  outflow  would  be  attenuated.  Consequently, 
with  the  appreciable  economic  loss  that  could  occur, 
and  the  loss  of  water  supply,  the  dam  has  been  classi¬ 
fied  in  the  "significant"  hazard  category. 

(e)  Ownership.  The  dam  is  owned  by  the  Southbridge 
Water  Supply  Co.  The  owner  is  represented  by  Mr.  Chester 
Spielvogel,  Superintendent  and  Treasurer,  70  Foster  Street, 
Southbridge,  Massachusetts  01550  (Phone  617/764-3207). 

(f)  Operator.  Mr.  Maurice  Comtois  is  assigned  respon¬ 
sibility  for  operation  of  the  dam.  His  business  and  home 
address  is  Breakneck  Road,  Southbridge,  Massachusetts 
01550  (Phone  617/764-8092). 

(g)  Purpose  of  the  Dam.  Reservoir  No.  5  Dam  provides 
for  water  storage  and  regulates  its  release  as  part  of 
the  water  supply  system  for  the  Town  of  Southbridge, 
Massachusetts. 

(h)  Design  and  Construction  History.  No.  5  Reservoir 
Dam  was  designed  by  Fay,  Spofford,  and  Thorndike  of 
Boston,  Massachusetts.  The  contract  drawings  were  filed 
at  the  Worcester  County  Commissioners  Office  in  1936 
with  the  actual  construction  of  the  dam  completed  in 
1938.  Inspection  indicates  that  the  dam  was  constructed 
essentially  as  shown  on  the  1936  plans  filed  with  the 
Worcester  County  Commissioner  except  that  the  interceptor 
ditch  for  the  blind  stone  drains  at  the  downstream  toe 

of  the  embankment  was  not  constructed. 

(i)  Normal  Operating  Procedures.  Under  normal  condi¬ 
tions,  only  one  of  the  16-inch  intake  lines  (usually  the 
highest)  is  open.  Water  then  flows  into  a  20-inch  supply 
line  at  the  gatehouse.  From  the  gatehouse  the  20-inch 
supply  line  flows  cross  country  to  Mo.  4  Reservoir  where 
it  is  reduced  to  a  16-inch  pipe  and  is  cross  connected 

to  a  16-inch  supply  pipe  from  No.  4  Reservoir.  The  com¬ 
mon  16-inch  supply  line  then  ties  into  the  Town  of 
Southbridge  water  supply  system  at  Dennison  Crossroads. 


The  36-inch  outlet  is  opened  only  to  drain  the  reservoir 
or  it  could  be  used  during  periods  of  high  flow.  However, 
it  is  ceported  by  the  Town  of  Southbridge  Water  Department 
that  is  has  not  been  necessary  to  operate  the  valve  for 
high  flow  conditions  as  the  water  level  in  the  reservoir 
has  never  been  more  than  6  inches  over  the  emergency  spill¬ 
way  crest.  Generally,  the  outlet  valve  is  checked  every 
two  years  to  insure  its  operability.  Flashboards  are 
usually  left  in  place  over  50  to  60  percent  of  the  emer¬ 
gency  spillway  length.  Daily  checks  on  the  reservoir 
level  are  made  by  the  operator  who  also  periodically 
cleans  trie  screens  on  the  intake  lines  and  operates  the 
valves,  to  make  sure  they  are  functioning. 

1.3  PERTINENT  DATA 


Elevations  referred  to  in  this  report  were  taken  from  the 
construction  plans  obtained  from  the  Town  of  Southbridge 
Water  Department. 

(a)  Drainage  Area.  The  drainage  area  tributary  to  the 
dam  is  1.12  square  miles.  The  pond  is  surrounded  by 
moderately  sloped  hills  which  are  heavily  forested,  and 
there  is  no  development  in  the  drainage  area.  Total  up¬ 
stream  ponds  account  for  about  4.5  percent  of  the  total 
watershed . 

(b)  Discharge  at  the  Dam  Site.  Normally,  water  is  drawn 
off  from  the  reservoir  through  one  of  the  16-inch  water 
supply  inlets  at  the  gatehouse.  The  36-inch  outlet  is 
utilized  only  during  periods  of  high  flow  or  to  drain 
the  reservoir.  Flow  over  the  emergency  spillway  is 
intermittent  with  flashboards  generally  removed  from 

the  middle  40  to  50  percent  of  the  spillway  (see  Photo 
No.  7).  The  combination  of  the  36-inch  diameter  outlet 
and  the  emergency  spillway  (with  no  flashboards)  can 
discharge  a  total  of  3840  cfs  with  the  water  surface 
at  the  crest  of  the  dam  (El  748.0).  The  routed  test 
flood  discharge  (one-half  PMF)  is  1100  cfs  at  El  745.5 
and  will  not  overtop  the  dam. 
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The  following  is  a  list  of  pertinent  values  relative  to  discharges 

1.  Outlet  Works  (conduit)  Size:  36"  low  level  outlet 

3-16"  outlets  to  wet  well  for 
20"  water  supply 

Invert  Elevation:  36"  -  709.5;  16"  -  737.3,  729.8,  722.3; 

20"  -  710.2 

Discharge  Capacity:  36"  -  203  cfs;  upper  16"  -  21  cfs  (water 

surface  at  top  of  dam) 

2.  Maximum  known  Flood  at  Dam  Site:  Unknown 

3.  Ungated  Emergency  Spillway  Capacity 

at  Top  of  Dam:  3640  cfs  (150'  emergency  spillway) 

Elevation;  748.0 

4.  Ungated  Emergency  Spillway  Capacity 

at  Test  Flood  Elevation:  835  cfs 
Elevation:  745.5 

5.  Gated  Spillway  Capacity 

at  Normal  Pool  Elevation:  N/A 
Elevation:  N/A 

6.  Gated  Spillway  Capacity 

at  Test  Flood  Elevation:  N/A 
Elevation:  N/A 

7.  Total  Emergency  Spillway  Capacity 

at  Test  Flood  Elevation:  835  cfs 
Elevation:  745.5 

8.  Total  Froject  Discharge 

at  Top  of  Dam:  3860  cfs 
Elevation:  748.0 

9.  Total  Project  Discharge 

at  Test  Flood  Elevation:  1100  cfs 
Elevation:  745.5 


1. 

Streamfced  at  Toe  of  Dams 

715.0 

2. 

Bottom  of  Cutoff: 

Varies 

3. 

Maximum  Tailwater: 

Unknown 

4. 

Normal  Pool: 

743.0 

5. 

Full  Flood  Control  Pool: 

N/A 

6. 

Spillway  Crest: 

744.0 

7. 

Design  Surcharge  -  Original  Design: 

Unknown 

8. 

Top  of  Dam: 

748.0 

9. 

Test  Flood  Surcharge: 

745.5 

Reservoir  -  Length  in  Feet 

1. 

Normal  Pool: 

1700  feet 

2. 

Flood  Control  Pool : 

N/A 

3. 

Spillway  Crest  Pool: 

1700  feet 

4. 

Top  of  Dam: 

1800  feet 

5. 

Test  Flood  Pool: 

1750  feet 

Storage  -  Acre-Feet 

1. 

Normal  Pool : 

380  acre-feet 

2. 

Flood  Control  Pool : 

N/A 

3. 

Spillway  Crest  Pool: 

410  acre-feet 

4. 

Top  of  Dam: 

550  acre-feet 

5. 

Test  Flood  Pool : 

465  acre-feet 

Reservoir  Surface  -  Acres 

1. 

Normal  Pool: 

28  acres 

2. 

Flood  Control  Pool: 

N/A 

3. 

Spillway  Crest: 

28  acres 

4. 

Test  Flood  Pool: 

33  acres 

5. 

Top  of  Dam: 

37  acres 

1 


Tyr-e 


Carthfill 


2  .  t.c' ;  j  t  h  : 

3.  Height: 

4.  Top  Width: 

5.  Side  Slopes: 


6.  Zoning: 

7.  Impervious  Core: 
H.  Cutoff: 

9.  Grout  Curtain: 

.0.  Other: 


Diversion  and  Regulating  Tunnel 


Spil 


b 


1.  Type: 


2.  Length  of  Weir: 

3.  Crest  Elevation 
with  Flashboards: 
without  Flashboards: 

4.  Gates: 

5.  Upstream  Channel: 

6.  Downstream  Channel: 


7.  General: 


1130  feet 
33  feet 
18  feet 

2  Horizontal  to  1 
Vertical  Upstream  and 
Downstream 

See  Plans  in  Appemii.c  P 

Concrete  Core  Wal  1 

Sheet  Pile  (see  plans 
in  Appendix  B) 

None 

Blind  Stone  Drains 

(See  Plans  in  Appendix  B) 

N/A 


Concrete  Wall  with 
Flashboards 

150  feet 


745.5 

744.0 

N/A 

Normal  bed  of  Hatchet 
Brook 

Poorly  defined  natural 
channel  with  an  approxi¬ 
mate  slope  of  6:1 

Flashboards  normally 
in  place  over  50  to  60% 
of  spillway  length 


Invert : 


737 


36"  -  709.5;  16"  - 
729.8,  722.3 

Size:  36",  3-16" 

Description:  36"  used  to  drain  reser 

voir;  3-16"  act  as  in¬ 
lets  to  wet  well  for  20 
water  supply  outlet 

Control  Mechanism:  3-16"  and  20"  are  con¬ 

trolled  by  manually 
operated  sluice  gates; 
36"  controlled  by  manu¬ 
ally  operated  30"  gate 
valve 

Other:  Generally  only  one  16" 

is  open  (usually  the 
highest).  The  36"  is 
only  opened  to  draw 
down  or  drain  one 
reservoir. 
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SECTION  2 
ENGINEERING  DATA 

0  2.1  DESIGN  DATA 

A  «t  t  of  d^ign  plans  containing  5  sheets  for  the  con¬ 
struction  of  No.  5  Reservoir  Dam  was  obtained  from  the 
Worcester  County  Engineering  Department.  The  plans  were 
drawn  by  Fay,  Spofforrt,  and  Thorndike,  Consulting  Engi- 
■  neers,  Boston,  Massachusetts  and  :irn  dated  November  19  36 

\  (see  Appendix  B).  The  reservoir  was  designed  as  part  of 

the  Southbridge  water  supply  system  and  still  functions 
as  such.  Previous  inspection  reports  and  sketches  by 
the  Massachusetts  Department  of  Public  Works  were  ob¬ 
tained  from  the  Division  of  Waterways. 

2.2  CONSTRUCTION  DATA 

No  construction  records  were  located  for  this  project. 
However,  the  above  mentioned  plans  are  in  general  con- 
s  formity  with  the  visual  inspection  of  the  structure 

except  that  the  paved  interceptor  gutter  for  the  blind 
stone  drain  at  the  downstream  toe  of  the  embankment  was 
not  constructed. 

2.3  OPERATING  DATA 

D  Daily  operating  records  are  taken  by  the  caretaker  and 

maintained  in  the  Southbridge  Water  Supply  Company  Office. 

2.4  EVALUATION  OF  DATA 

(a)  Availability.  Documents  described  above  are  avail- 

I  able  from  the  Worcester  County  Engineering  Department, 

2  Main  Street,  Worcester,  Massachusetts,  and  the  Divi¬ 
sion  of  Waterways,  State  of  Massachusetts. 

(b)  Adequacy.  The  available  data,  in  combination 
with  the  visual  inspection  described  in  the  following 
section,  is  adequate  for  the  purpose  of  the  Phase  I 
Investigation. 

(c)  Validity.  With  the  exception  of  the  discrepan¬ 
cies  noted  in  Section  2.2,  the  general  observed  con¬ 
figuration  of  the  dam  and  appurtenances  were  in  agree¬ 
ment  with  the  construction  plans. 
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SFCTLON  3 
VISUAL  [ NSPL'C  i  ion 

t'INL>lNGS 

(a)  General .  No.  5  Reservoir  was  in  fair  condition  at 
the  time  of  the  visual  inspection  of  the  dam  made  on 
■‘’arch  5,  1981.  The  condition  of  the  dam  was  considered 
to  be  fair  primarily  because  of  seepage  issuing  from 
the  downstream  toe  of  slope.  A  copy  of  the  inspection 
checklist  is  included  in  Appendix  A. 

(b)  Par' .  No.  5  Reservoir  Dam  is  an  earth  embankment 
with  a  concrete  core  wall,  approximately  1130  foot  in 
overall  length  and  from  10  to  38  feet  high.  The  dam  is 
concave  upstream.  The  left  abutment  is  a  natural  hill 
with  possible  bedrock  outcrops.  Soil  conditions  observed 
200  feet  upstream,  of  the  abutment  are  sandy,  gravelly 
type  soils.  The  upper  portion  of  the  upstre  ur  slo^e  of 
the  dam  is  a  rubble  stone  wall,  with  a  1  horizontal  to 

5  vertical  tilt  backwards  towards  the  dam  tmtankrent 
(see  Photos  No's.  1,  2,  and  5).  The  stone  varies  in  size 
from  cobbles  to  small  boulders.  It  is  hand  placed  with 
no  mortar.  Some  of  the  stone  appears  to  have  ravelled 
down  over  the  years  but  for  the  most  part,  the  rubble 
wall  is  intact  and  in  good  condition.  There  is  some 
local  and  minor  depressions  of  the  earth  embankment  behind 
the  rubble  wall,  indicating  som.e  soil  washing  into  the 
voids  of  the  rubble.  Water  level  at  the  time  of  inspec¬ 
tion  was  4  feet  below  the  top  of  the  dam.  The  downstream 
face  of  the  embankment  is  covered  with  grass  with  no 
brush  or  trees  (see  Photos  No's.  3,  4,  and  10).  At  the 
downstream  toe  of  the  embankment,  the  ground  is  wet  and 
swampy  over  an  area  approximately  50  feet  long  (measured 
parallel  to  the  dam  axis)  and  20  to  30  feet  wide,  out 
from  the  toe.  No  evidence  of  live  flow  was  noted  at  this 
seepage  point  which  is  located  approximately  300  feet 
to  the  right  of  the  gatehouse  (see  Photo  No.  10). 

Approximately  150  feet  to  the  right  of  the  gatehouse 
there  is  another  swampy  area  at  the  downstream  toe. 
Apparently  this  condition  has  existed  for  an  appreciable 
length  of  time  as  evidenced  by  the  vegetation  at  this 
location . 

A  third  seepage  point  was  noted  at  the  downstream  toe  about 
50  to  100  feet  to  the  right  of  the  gatehouse.  The  standing 
water  is  rust  brown  in  color  while  the  flow  is  clean  and 
clear  and  estimated  to  be  on  the  order  of  1  to  5  gpm. 


Another  low,  wet  swampy  area  was  noted  at  the  toe  of  the 
embankment  beginning  about  100  feet  to  the  left  of  the 
outlet  structure,  running  50  to  75  feet  along  the  dam. 


Standing  water  appeared  stagnant,  dark  brown  m  color,  and 
sinks  into  the  yrom.d  a  short  distance  from  where  the  flow 
crannies  fror.  the  toe:  of  slope.  The  flow  from  this  area 
is  ostirrated  to  he  5  to  10  gpr. . 

The  final  swampy  area  was  found  at  the  toe  of  the  embank- 
rt.it  htgim.ing  approximately  300  feet  froip  the  left  abut- 
r.  it  . i  •  ->t.  iirg  for  approximately  100  feet  away  from 
tie  t  e  .  h.  li  tl-'.vk  war.  ot -3e rvcc  here. 

Eviden  e  I  t  !  •  -'rock  Di.  tor>  j  u.  we  to  rl  vs*  */..•, '  1,  1  eliat  -ly 
downs  t  ream  <  f  f  e  .-r  Lan’r.  vit  ad  ja.  .nt  to  the  1  ft  t'wrl  of 
the  can.  Becrook  is  closely  jointed  gra' i'e  and  the  joint 
appear  to  be  tight:. 

The  36-inch  outlet  pipe  discharges  at  a  headwall  structure 
at  the  downstream  toe  of  slope  (see  Photo  No.  11).  Four 
observation  wells  are  located  in  the  general  vicinity  of 
this  structure. 

Approximately  150  to  200  feet  to  the  right  of  the  gate¬ 
house  is  a  ledge  projection  in  the  pond.  Various  other 
bedrock  projections  were  noted  in  the  vicinity  of  the 
right  abutment. 

( c )  Appurtenant  Structures 

( 1 )  bow  Level  Cutlet 

This  structure  which  consists  of  a  36-inch 
concrete  pipe  is  in  good  condition.  The  con¬ 
crete  end  walls  and  dry  stone  masonry  wall 
extensions  are  in  good  condition.  No  evidence 
of  erosion,  spalls,  cracks  or  ef f lorescence 
was  found  on  the  concrete  headwall  and  wing- 
walls  (see  Photo  No.  11).  The  36-inch  wheel 
operated  rising  stem  gate  which  controls  the 
outlet  flow  is  reported  to  be  in  good  condi¬ 
tion.  »t.  the  time  of  inspection  this  gate 
was  closed,  and  there  was  no  evidence  of 
seepage  at  the  outlet. 

(  2  )  C'a  tf  ■  Hon s » ■ 

With  the  exception  of  minor  brick  spalling, 
the  walls  of  this  structure  are  in  good  condi¬ 
tion.  With  the  exception  of  minor  surface 
erosion,  the  concrete  foundation  of  this  struc¬ 
ture  i.s  in  good  condition  without  any  evidence 
of  stalls,  cracks  or  efflorescence  (see  Photo 
No.  8),  The  wood  framed  roof  is  in  good  condi¬ 
tion.  Five  wheel  operated  bench  stands  housed 
within  the  structure  are  in  good  operating  con¬ 
cur  ten  (see  Photo  No.  9).  At  the  time  of  the 
i i  s t  i-ot  ion ,  one  of  the  16-inch  raw  water  inlet 
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gates  was  fully  opened  and  the  20-inch  raw  water 
outlet  gate  was  open  for  discharge  to  the  water 
supply  system.  Steel  trash  screens  are  located 
at  the  intake  end  of  the  structure  and  are  in 
good  condition.  The  hoisting  arm  and  bracket 
for  removal  of  the  steel  trash  screens  is  well 
ma in  t dined 


The  150-foot  long  concrete  spillway  on  the 
right  abutment  discharges  into  an  unimproved 
channel  ever  natural  bedrock  controlled  topo¬ 
graphy  (see  Photo  Mo.  7).  Stone  training  walls 
ah.ut  Lie  spillway  at  each  end.  Observed  out¬ 
flow  at  the  time  of  inspection  was  less  than  1 
inch  deep  with  flashboards  removed  from  the 
middle  50  percent  of  the  spillway.  Judging 
from  the  numerous  outcrops  upstream  and  down¬ 
stream  of  1  lie  weir,  the  spillway  may  be  founded 
on  bedrock. 


tilth  the  exception  of  a  transverse  crack  approxi¬ 
mately  1/2-inoh  wide  on  this  structure,  and  minor 
surface  erosion,  this  structure  is  in  good  condi¬ 
tion  without  any  evidence  of  spalls,  cracks  or 
efflorescence.  This  crack  appears  to  be  a  con¬ 
struction  joint.  The  flashboards,  which  are 
fabricated  from  wood  planking,  are  in  good 
condition  and  well  maintained. 


(d)  Rese ryqjar  _A rea .  The  reservoir  has  no  development 
along  its  shoreline.  The  surrounding  terrain  is  heavily 
wooded  rolling  hills.  The  shoreline  is  well  maintained. 
There  is  little  potential  that  future  development  will 
occur  in  the  reservoir  area. 

(e)  Downs t ream  Channel.  Discharge  from  the  reservoir 
flows  to  No.  4  Reservoir  and  No.  3  Reservoir.  The  dis¬ 
charge  from  t.’o.  3  reservoir  then  flows  into  Hatchet 
Rrook  and  passes  underneath  two  roadways  before  reaching 
the  Westville  Reservoir  Flood  Impoundment  Area  and  the 
Cuinebaug  River.  There  is  little  to  no  development 
along  the  banks  of  the  channel  which  has  a  slope  of 

ap  provimat.ely  2.5%. 


3.2  f VALUATION 


The  visual  inspection  indicates  that  the  dam  is  in  fair 
condition.  There  arc  some  deficiencies  pertaining  mainly 
to  seepage  which  rust  be  corrected  to  assure  the  con¬ 
tinued  performance  of  Hie  dam.  Items  of  concern  observed 
during  t!>-  inspection  include  seepage  along  the  downstream 
*  of'  of  slop  ,  arc  minor  depressions  in  t:he  crest  behind 
the  i.pstiuar  riprap  protection  caused  by  poor  filtering 
be toe.  n  the  soil  embankment  and  stone.  Measures  to  improve 
the  'onditior.  are  stated  in  Section  7.3. 
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4  •  1  iirJ;  fiAX1  PPOClTl  RLE 

(a)  General  Under  normal  conditions,  the  valve  to  the 
.’O-inch  water  supply  line  is  opened  and  water  is  continu¬ 
ously  drawn  of  L:  ft  or?  the  reservoir  through  one  of  the  16- 
inch  inlets.  The  dar  is  checked,  da i  1  y  by  the  caretaker 
and  records  arc  kej,  t  of  the  water  level  .in  the  reservoir, 
temperature ,  and  precipitation.  If  the  precipitation  exceeds 
1/2  inch,  records  are  taken  every  6  hours  until  the  precipi¬ 
tation  ceases.  Flashtoards  are  installed  in  the  spring 
after  the  ice  is  gone  to  provide  additional  storage.  The 
flashtoards  are  removed  m  July  or  August  after  the  level 
of  the  reservoir  has  dropped  below  spillway  crest. 

(t)  Warning  System  It  is  understood  through  verbal  discus¬ 
sions  that  there,  is  an  infernal  warning  syster  in  effect  at 
the  dan1.  The.  system  consists  of  a  24-hour  radio  call  system 
he tween  the  caretaker  and  the  Water  Department  Superintendent. 
The  Superintendent  can  call  local  officials  by  telephone  in 
the  event  of  an  emergency.  There  are  no  written  procedures 
for  this  warning  system.  The  dam  is  inspected  daily  by  tie 
caretaker  and  at  6-hour  intervals  during  periods  of  rainfai  l 
in  excess  of  1/2  inch. 


4.2  MAINTENANCE  PROCEDURES 


(a)  General  Maintenance  of  the  dam  is  performed  on  an  in¬ 
formal  basis  rather  than  on  a  formally  established  routine 
or  procedure.  The  grass  is  mowed  twice  a  year.  The  dam  is 
generally  maintained  in  fair  condition. 

(b)  Operating  Facilities  Under  normal  operation,  the  20- 
inch  water  supply  line  is  opened,  and  one  of  the  16-inch 
supply  inlets  is  opened,  depending  on  the  level  of  water 
in  the  reservoir.  Flashboards  are  installed  in  the  spring 
and  removed  in  the  summer.  The  30-inch  blow-off  valve  is 
opened  approximately  once  every  two  years. 

4 . 3  EVALUATION 

The  normal  operating  procedure  has  been  developed  to  pro¬ 
vide  a  constant  supply  of  water  to  the  Town  of  Southbridge. 
Maintenance  of  the  facility  is  performed  on  an  informal 
basis  and  the  overall  maintenance  procedure  should  be 
expanded  and  refined  to  include  monitoring  of  seepage  issu¬ 
ing  from  the  downstream  toe  of  slope.  A  formal  maintenance 
procedure  should  be  established  including  the  items  enumer¬ 
ated  in  Section  7,3.  A  formal  written  downstream  warning 
plan  should  be  developed,  and  an  annual  program  of  techni¬ 
cal  inspections  by  a  qualified  registered  professional  engi¬ 
neer  should  be  implemented. 
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SFCTTON  5 

EVALUATION  OF  HYDRAULIC/HYDROLOCIC  FEATURES 


5.1  General .  No.  5  Reservoir  Dan'  is  a  33-foot  high,  1130-foot 
long  earthfill  daw  built  in  1938.  It  reportedly  has  a  con¬ 
crete  core  wall.  The  spillway  is  a  150-foot  long  broad 
crested  concrete  weir  with  rod  supports  for  flashboards. 

The  reservoir  is  fed  by  Hatchet  Brook  and  has  a  normal 
surface  area  of  28  acres.  The  watershed  is  1.12  square 
riles  of  rolling  terrain  and  includes  Hatchet  Pond.  The 
slope  of  the  drainage  area  is  about  2.1  percent. 

5.2  lies  :.gn  Data.  Hydraulic  or  hydrologic  computations  are  not 
available  for:  the  design  of  the  spillway. 

5.3  Experience  Data.  Daily  records  of  water  level,  and  rain¬ 
fall,  for  No.  5  Reservoir  are  kent  by  the  Southbridge 
Water  Supply  Company.  During  periods  of  rainfall  in 
excess  of  1/2  inch,  records  are  taken  at  6-hour  inter¬ 
vals.  These  records  are  available  for  review  at  the 
Town  of  Southbridge  Water  Supply  Company. 

5.4  Test  Flood  Analysis.  Based  on  the  Corps  of  Engineers  Guide¬ 
lines,  the  recommended  test  flood  range  for  the  size  (small) 
and  hazard  (significant)  is  a  100-year  frequency  to  1/2 
Probable  Maximum  Flood  (PMF).  Because  a  failure  of  the  dam 
would  cause  a  loss  of  water  supply  and  an  appreciable  econo¬ 
mic  loss,  1/2  PMF  was  adopted  as  the  test  flood  inflow.  The 
watershed  has  mostly  rolling  terrain  with  a  gentle  slope 
(about  2.1%)  and  a  considerable  amount  of  upstream  ponded 
water  (about  4.5%  of  the  total  drainage  area)  and  marshland 
(anofher  2.0%).  Applying  1/2  the  PMF  (1063  CSM)  to  the  1.12 
square  miles  of  drainage  area  results  in  a  calculated  peak 
flood  flow  of  1190  cfs  as  the  inflow  test  flood.  By  adjus¬ 
ting  the  inflow  test  flood  for  surcharge  storage,  the  maxi¬ 
mum  discharge  rate  was  established  as  1100  cfs,  with  a 
water  surface  at  El  745.5.  As  the  top  of  the  dam  is  at  El 
748.0,  the  routed  test  flood  outflow  would  result  in  a 
freeboard  of  2.5  feet.  Without  flashboards,  the  emergency 
spillway  capacity  with  the  water  surface  at  the  top  of  the 
dam  is  3640  cfs,  which  represents  330%  of  the  test  flood 
outflow. 

5.5  Dan1  Failure  Analysis.  Based  on  the  Corps  of  Engineers 
Guidelines  for  Estimating  Dam  Failure  Hydrographs,  and 
assuming  a  breach  width  of  280  feet  which  represents  40 
percent  of  the  mid-height  length  of  700  feet  at  a  water 
surface  elevation  of  745.5,  the  dam  failure  outflow  v/ould 
be  80,400  cfs.  This  includes  discharge  from  the  spillway. 
Using  the  calculations  from  Phase  I  Reports  on  the  two 
downstream  darns,  it  is  estimated  that  as  a  result  of  a 
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dam  failure  at  No.  5  Reservoir,  No.  4  Reservoir  would 
be  overtopped  by  approximately  3.7  feet  and  No.  3  Reser¬ 
voir  would  be  overtopped  by  approximately  1.7  feet. 
Neither  of  these  dams  would  be  overtopped  due  to  outflow 
from  No.  5  Reservoir  prior  to  failure.  Consequently, 
failure  of  both  downstream  dams  would  be  likely.  Down¬ 
stream  from  Reservoir  No.  3  the  failure  outflow  would 
be  approximately  5.8  feet  deep  for  the  typical  downstream 
section.  This  approximate  depth  would  carry  downstream 
approximately  7000  feet  from  No.  3  Reservoir  before 
reaching  the  Westville  Reservoir  Flood  Impoundment  Area 
where  the  failure  outflow  would  be  attenuated.  Conse¬ 
quently,  with  an  appreciable  economic  loss  and  a  loss  of 
water  supply,  the  overall  potential  hazard  from  a  dam 
failure  of  Reservoir  No.  5  would  be  "significant". 
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S 1CV  ION  6 

EVALUATION  OF  STRUCTURAL  STABILITY 
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6 . 1  VI.SU A L  OPS  1_R VA VljiNS 

Field  inspection  of  the  dan  and  spillway  indicates  that  these 
structures  are  in  fair  condition.  There  has  been  no  signifi¬ 
cant  displacement:  or  distress  which  would  warrant  the  prepa¬ 
ration  of  structural  stability  calculations .  Vegetation  on 
the  downstream  face  is  grass,  with  small  brush,  apparently 
trimmed  regularly.  The  spillway  and  outlet  channel  are  con¬ 
structed  on  shallow  sandrock.  Seepage  was  noted  issuing  from 
several  stretches  along  the  toe  of  the  embankment,  particu¬ 
larly  near  the  center  of  the  dam.  Flow  was  clean  and  esti¬ 
mated  to  be  in  the  order  of  1  to  5  gpm.  Crude  observation 
wells  were  noted  in  the  swampy  area  just  downstream  of  the 
toe.  Minor  depressions  were  noted  in  the  embankment  soil  of 
the  crest,  immediately  behind  the  upstream  face  riprap  stone. 

6  •  2  hf.'S  r CM  AND  CONST R UCTICN  DATA 

Definitive  plans  of  the  dam  and  spillway  were  reviewed.  The 
drawings  consist  of  5  sheets  developed  by  Fay,  Spofford  & 
Thorndike,  Inc.,  Consulting  Engineers,  Boston,  Massachusetts, 
dated  December  11,  1936.  The  plans  generally  appear  to  be 
consistent  with  the  superficial  features  observed  during  the 
field  inspection.  The  one  visible  departure  from  the  draw¬ 
ings  was  the  lack  of  a  drainage  ditch  to  collect  water  from 
the  blind  stone  drains.  Laboratory  test  data  of  the  soils 
forming  the  embankments  was  not  available.  Calculations 
pertaining  to  the  stability  of  the  dam  and  spillway  are  also 
not  available. 

6 . 3  POST-CONSTRUCT  (.UN  CHANCES 

There  are  no  records  of  any  post-construction  changes  to  the 
dam  or  the  spillway. 

6.4  SEISMIC  STABILITY 


The  dam  is  located  in  Seismic  Zone  No.  2,  and  in  accordance 
with  recommended  Phase  I  Guidelines,  does  not  warrant  seismic 
analys is . 


k 
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ASSESSMENT,  RECOMMENDATIONS  AND  RFKFDIAL  MEASURFS 
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7.1  DA.'*:  ASSESSMENT 


(a)  CoinUt  ion .  No.  5  Reservoir  is  in  fair  condition  at  the 

i  resent  time.  It  could  not  he  determined  whether  the  seepage 
emanating  iron  the  downstream  toe  is  directly  attributable 
to  col  leered  seepage  channeled  by  the  blind  stone  drains  or 
to  other  seepage  through  the  dam  structure  or  foundation. 

Minor  depressions  in  the  crest  behind  the  upstream  riprap 
rock  slope  protection  are  indicative  of  poor  filtering 
between  the  soil  embankment  and  stone.  This  is  considered 
primarily  a  maintenance  problem.  Seepage  observed  at  the 
toe  will  require  further  indepth  investigation  and  engi¬ 
neering  studies  as  outlined  below. 

(b)  Adequacy  of  Information.  The  original  design  drawings 

are  available  for  the  embankment  and  spillway.  Consequently, 
the  adequacy  of  engineering  data  is  considered  good.  The 
assessment  of  this  dam  is  based  cn  a  knowledge  of  these  design 
drawings  plus  the  visual  inspection  conducted  on  March  5,  1981 

(c)  Urgency.  The  remedial  measures  enumerated  in  Section 
7.3  below  should  be  implemented  by  the  owner  within  one  year 
of  receipt  of  this  thasc  I  inspection  report. 

7  •  2  F-ECQMMF.MDAT  IONS 

1 t  is  recommended  that  the  owner  engage  a  registered  profes¬ 
sional  engineer  experienced  in  the  design  and  construction  of 
embankment  dams  to  undertake  an  investigation  of  the  source 
of  seepage  emanating  from  the  toe.  If  the  source  is  identi¬ 
fied  as  the  stone  drains,  a  collector  trench,  as  originally 
proposed  in  the  design  is  recommended.  If  the  source  of 
seepage  is  through  the  dam  embankment  or  foundation,  further 
studies  will  be  required. 

The  Owner  should  implement  the  recommendations  of  the  Engineer 
7.3  REMEDIAL  MEASURES 


(a)  Operation  and  Maintenance  Procedures.  In  addition  to 
the  initiating  of  the  studies  recommended  above,  the  follow¬ 
ing  items  should  be  implemented  to  assure  the  continued  per- 
formance  rf  the  dam. 

(1)  Implement  a  program  of  yearly  technical  inspec¬ 
tions  by  a  qualified  registered  professional 
eng i noer . 


(2)  Develop  an  "emergency  preparedness  plan"  that  will 
include  an  effective  preplanned  downstream  warning 
system,  locations  of  emergency  equipment,  materials 
and  manpower,  authorities  to  contact,  and  potential 
areas  that  may  require  evacuation. 

(3)  Fill  all  minor  depressions  in  crest  behind  the 
upstream  riprap  rock  slope  protection  with  com¬ 
pacted  gravel. 

(4)  Monitor  seepage  on  a  weekly  basis  with  particular 
attention  paid  to  any  change  in  the  quantity  or 
clarity  until  the  recommendations  of  the  engineer¬ 
ing  study  have  been  implemented. 

ALTERNATIVES 

There  are  no  practical  alternatives  to  the  above  recom¬ 
mendations  and  remedial  measures. 


INSPECTION  TEAM  ORGANIZATION 


Date:  March  5,  1981 

Project:  MA  00693 

No.  5  Reservoir 
Southbridge,  Massachusetts 

Weather:  Clear,  cold 


INSPECTION  TEAM 

Team  Captain 
Hydraulics 
Soils 

Structures 
Structures 
Structures 

Owner  was  not  represented  at  inspection 

NOTE:  Observed  water  surface  elevation  in  reservoir  at  time  of 

inspection  *  El  744.01 


Kenneth  W.  Hodgson,  Jr. 
Gregory  M.  Valiton 
Steven  J.  Trettel 
Andrew  Christo 
Paul  Razgha 
Carl  Razgha 


Cullinan  Engineering  Co.,  Inc.  (<-  C) 
CEC 

Goldberg,  Zoino  &  Associates  (GZ) 
Andrew  Christo  Engineers,  Inc.  (ACE) 
ACE 
ACE 


No.  5  Reservoir  Dam 
MA  C 0 69 3 

CHECKLISTS  FOR  VISUAL  INSPECTION 


March  5,  1981 


AREA  EVALUATED 


CONDITION  AND  REMARKS 


UPSTREAM  SLOPE 


Vegetation 


None 


Sloughing  or  Erosion 


None 


Rock  Slope  Protection  - 


Riprap  Failures 


Good 


Animal  Burrows 


None 


Vegetation 


Grass  growth 


Sloughing  or  Erosion 


None 


Surface  Cracks 


None 


Movement  or  Settlement 


None 


DOWNSTREAM  SLCPE 


Vegetation 


Grass  growth 


Sloughing  or  Erosion 


None 


Surface  Cracks 


None 


Animal  Burrows 


None 


Movement  or  Cracking  Near  Toe 


None 


Unusual  Embankment  or 


Downstream  Seepage 


Five  seepage  areas, 


possibly  from  blind 


stone  drains 


March  5,  1981 


Condition  at  Abutments 
and  at  Structures 
Indications  of  Movement 
of  Structural  Items 
Trespassing 

Instrumentation  Systems  GZ 
PRINCIPAL  SPILLWAY 

Waste  Gate  ACE 

36-Inch  Outlet 
Headwall  and  Wingwalls 
Condition  of  Concrete 
Spal 1 ing 
Erosion 
Cracking 
Efflorescence 


Good 

None 

None 

None 

Good 

Good 

Good 

Good 

None  noted 
None  noted 
None  noted 
None  noted 
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March  5,  1981 


Dan 

CHECKLISTS  FOR  VISUAL  INSPECTION 

BY  CONDITION  AND  REMARKS 


No.  5  Reservoir 
MA  00693 

A REA  EVALUATED 

Rusting  or  Staining 
of  Concrete 
Visible  Reinforcing 
Stone  Walls 

CATE  HOUSE 

Building 

Gates 

Foundation 

Condition  of  Concrete 
Spal ling 
Eros  ion 
Cracking 
Efflorescence 
Rusting  or  Staining 
of  Concrete 
Visible  Reinforcing 

EMERGENCY  SPILLWAY 

Condition  of  Concrete 
Spal ling 
Eros  ion 
Cracking 


None  noted 
None  noted 
Good 

Minor  surface  spalls  of 
brick.  Roof  in  good  con 
dition. 

Good 

Good 

None  noted 
Minor  at  water  line 
None  noted 
None  noted 

None  noted 
None  noted 

Good 

None  noted 
Minor  on  surface 
Vertical  transverse  crack 


1/ 2 " ±  wide 


No.  5  Reservoir  Dam 

MA  00693 

March  5,  1981 

CHECKLISTS 

FOR  VISUAL 

INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  AND  REMARKS 

Efflorescence 

None  noted 

Rusting  or  Staining 

of  Concrete 

None  noted 

Visible  Reinforcing 

ACE 

None  noted 
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DESCRIPTION  OF  DAI.; 

r  yi 


DISTRICT 


Submitted  by  ^.Vn.tV-A  A  \  k.  !|if?,'V  Dam  No.  _j  *  T***  ~  ~~  I  ^ 

Date  _ 3~  %  "  /  ^ _  Stty/lown  Sc  J"X  Af  P,'»f  G'S. 


Name  of  Dam 


1.  Locaticr.  i  Topo  Sheet  No, 


ill 


£5  fem/ci* 


Provide  By,-"  x  11"  in  clear  copy  of  topo  map  with  location  of 
Dam  clearly  indicated. 

2.  Year  built:  \^i  j  T  Year/s  of  subsequent  repairs  _________ 

3.  Purpose  of  Dam  t  '.iater  Supply  _ /  Recreational  _________ 

Irrigation  _ _  Other  _ 

4.  Drainage  Area:  _ 1  3  sq.  mi.  ____________________ 


acres 


5.  Normal  Pending  Area: 


ISl 


.acres;  /.ve,  depth 


Impoundment:  ttC' "qals.t 


acre  ft. 


6.  No.  and  type  of  dwellings  located  adjacent  to  pon:  or  reservoir 

\  Vo.  r  £  i.e.  summer  hemes,  etc.  _ 

7.  Dimensions  of  Cam:  Length  \ n  ■_  ^ _  Max,  Height  -»r 

_  ^  ,  | 

Slopes:  Upstream  Face  _ _ tt  ■  i _ 

Dov.n  stream  Face  a'  •  * _ _____ 


iicth  across  top 


ill 


6.  Classification  of  Dam  by  Material! 

Earth  J _  Cone.  Masonry  _ J__ 

Timber _ _  Rock  fill  _ 


Stone  /Masonry 


Other  CtNC  «  CcfTS 


9.  A.  Description  of  present  lane  usage  dov.nstream  of  dami 

_ V  L  »  %  rural;  _ %  urban. 

B.  Is  there  a  storage  area  or  flood  plain  downstream  of  dam  which 
could  accomodate  the  impoundment  in  the  event  of  a  complete 
dam.  failure?  yes  _ L_ _ _  no  _  « 


B-l 


* 


DAM  NO 


10,  Risk  to  life  and  property  in  event  of  complete  failure, 

i  A  _ 

k’  ^  •-  T  »•»  v\‘<^k‘  W 


No,  of  people 


No*  of  hom.es  _ 

No,  of  Businesses 


No,  of  industries 


-  .  V 


No,  of  utilities 
Railroads 


Other  dams 


Other 


VJ-K" 


.  Type 
Type 


z-\&. 


11,  Attach  Sketch  of  dan  to  this  form  showing  section  and  plan 
on  &A,-"  x  11"  sheet, 

\  ^  r  C 

12.  Hew  to  Locate:  fv.r  tm^k  ^  F  A". 

Vv.  \  V\v..-c  O  w*v  Tc  G/r^  Ok  u* 

\ ,  .  r  \  c  K  i  U.  Y . 


INSPECTION  REPORT  -  DAI.S  AND  EE  SEP  VC  IRS 


1.  Locationi  ^^y/To-.vn  _ t-tTfc-Lik  i 

Name  of  3 an  ^  V_  jvC  r  »>.  v  C  i 


2.  Owner/s*  pert  Assessors 


Name 


St.  S.  No* 


L  Inspected  by 
Date  of  Inspection  _ 
_  Prev,  Inspection 


City/iown  State 


City/Town  State 


City/Town  State  Tel.  No 


niisc 


3,  Caretaker  (if  any;  e.g*  superintendent,  plant  manager,  appointed 
by  absentee  owner,  appointed  by  multi  owners. 


Name  : 

City/Town i 

4.  No.  of  Pictures  taken 


St.  &  No. I 
State  » 


Tel. No. t 


5.  Degree  of  Hazard!  (if  dam  should  fail  completely)* 


1.  Kiin or 
3.  Severe 


2.  Moderate 


4,  Disastrous 


*  This  rating  may  change  as  land  use  changes  (future  development) 


6.  Outlet  Control  i  Automatic 


Manual 


Operative 


Comments » 


yes? 


7.  Upstieam  race  of  Cams  Ccnditioni 

1.  Good  _ 


3,  fcajor  Repairs 


2.  Miner  Repairs 
4.  Urgent  F.epairs 


or Comments » 


Dt.,  .  K 


o.  t'  t-y  -kh-  i  e 


^  g,  Down st reac:  Face  of  Dams 


Conditions  1.  Good 


3,  Major  Repairs 


Comments  t 


9,  Emergency  Spills  ays 
Conditions  1*  Good 


3.  Major  Repairs 


Comments  s 


2.  Minor  Repairs 
4.  Urgent  Repairs 


2,  Mi  nor  Repairs 
4.  Urgent  Repairs 


10.  Water  Level  at  time  of  inspections 

J 

top  of  dam  _ V _ p 

other 

11,  Summary  of  Deficiencies  Noted* 


ft,  above 


low  / 


principal  spillway. 


Growth  (Trees  and  Brush)  on  Embankment  _ 

Animal  Burrows  and  Washouts 
Damane  to  slones  or  toD  of  dam 


Damage  to  slopes  or  top  of  dam 


Cracked  or  Damaged  Masonry 


tlcKX 


Evidence  of  Seepage 
Evidence  of  Piping 


Mon'S. 


Eros  ion 


Leaks 


iJckE. 


bcN'e 


k:''D 


Trash  and/or  debis  impeding  flow 
Clogged  or  blocked  spillway  _ 


hb  k 


Othe 


,  In  rr*u.'j..v\’  Chajax, 


B-4 


o'1 ' 


C  C  - It.  V  &  LL 

Sf  I  .  v/  i  >  t. 

Fl»uJ 


is<:  . 


-',vs  - 1 

j's^STSWCW^tt 
,r  oy  T«p  sc  1',!  suft 
It  (v-fe#  /up  n*p 


CArf 
M  c  o  t  £ 


,.Ji! 


TeN, 


vy  e- 


/Uc  't 


i*  a  s  u  kv e  <  rJe  s  o/^n 
r-' e  »,  / *r  ; 3 

S  Cur  h  pp  "AGT 


'*  -f 


«  c  l 


ct«,covt 
4' '  ly'ff"' 

i 

*  ic'e*  6  ft  v 

>  fre  *'  LL 


>0  w't>eT 

pir  CM 


a:  i  sc oft 


WAuV. 


S>£th 

t'  r  B  *  >o  k  m  tf  vT 

'A'/T«  A  CFM,  Co»JC, 
C°Pt  WA,LU 


w  a  re*, 
t-evec 


®"  1  %  U  0  Pc£ 
bi^Klpe-O  8T0US 
!Kif>  ft.Af> 


pfty  sr©  r^<r  kmcc. 

£"'  ,.  ‘  >  *o*t  ~+rek. 

t  tcru 

\c:iBLtte  -*  .ce,wc- 

Ai  P  MA  ut 


Sfcrio  rv  A  -  A 


to  M 


-3-  DAM  no lt> 

12.  Bemarke  and  Becommendatlons :  (Fully  Explain) 

T*vi  l!m  \s  We  .  Mmatm.'-eP  -  What  M»&kt  kfftt.gjt  8e 
C^nc-T  Cf  CixPE  »  s  fscM 

Tml  tott-Ctck/E  Oh’UWS  PutSP  ^TKECjLAK  Ute<W,lS  ipThe 
\)(,V\Cc*'T*-'CTU.W  “  \hE  OkLY  Il?H’£C-'JU(?lTV  McTW  feilJltf  iA'G 
fsT.ts  \  P  \'E  V  lECuXAi  Ih.'t-  Ql.C'j,—r  I A  ThE.  TkU.  U  AY 

C^KKMEl-  . 


33.  Overall  Condition: 

1*  Safe 


2 •  Minor  repalrs^ieeded 


3.  Conditionally  safe  -  major  repairs  needed. 
b,  Unsafe  _ _ _ _ _ 


5.  Beeervoir  impoundment  no  longer  exists  (explain) 
B/woaiwtind  removal  from  inspection  list  _________ 


Sta  i+OO 


**oond  Gsre  House 


PHOTO  NO.  1 

VIEW  OF  LEFT  UPSTREAM  FACE 
FROM  GATE  HOUSE 


P  HOTO  NO .  2 

VIEW  OF  RIGHT  UPSTREAM  FACE 
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PHOTO  NO.  5 
VIEW  OF  UPSTREAM  FACE 
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PHOTO  NO,  7 

VIEW  OP  EMERGENCY  SPILLWAY  - 
NOTE  FLASHBOARDS  REMOVED  OVER 
APPROXIMATELY  50%  OF  LENGTH 
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PHOTO  NO,  8 

VIEW  OF  UPSTREAM  SIDE  OF  GATE 
HOUSE  -  NOTE  BAR  SCREEN  FOR  RAW 
WATER  INTAKE  LINES 
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PHOTO  NO.  11 

VIEW  OF  HE AD WALL  FOR  RESERVOIR 
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